Abstract-Xerostomia is one of the most common complications caused by head and neck cancer radiotherapy. Radiation caused the structure of the salivary glands change thus the saliva production was reduced. This can significantly affect the quality of life of the patients by changing physical, psychological and social function, pain which had an impact on the successful of the radiotherapy treatment. The purpose of this study was to analyze the effect of xerostomia on the quality of life among head and neck cancer patients undergoing radiotherapy at RSUP H. Adam Malik Medan. This was an observational analytic research with cross sectional study approach. 40 subjects of head and neck cancer patients undergoing radiotherapy selected by purposive sampling and data were collected by medical records, anamnesis, and interview. The results of study showed from the 40 subjects, 26 patients (65%) with xerostomia have low quality of life (57.7%), while 14 patients (35%) that not experiencing xerostomia has higher quality of life (85.7%). In conclusion, it is proven that there were significant relationship (p=0.008) between xerostomia and the quality of life among the head and neck cancer patients undergoing radiotherapy.
INTRODUCTION
Cancer is an abnormal cell or tissue multiplication which can be invasive or metastasis and consitute to be the one of the deadly disease. National Cancer Registration in Indonesia ranked head and neck cancer as the fourth of the top ten malignant disease [1] . Head and neck cancer prevalence was high in Indonesia (4.7/100,000) [2] .
Head and neck cancer can be treated with surgery, radiotherapy or both [3] . Radiotherapy is one of the most common treatment modality for head and neck cancer. However radiotherapy can cause several side effect for the body. Radiation can cause skin disorders, fatigue, nausea, and oral cavity such as xerostomia, mucositis, candidiasis and others [4] . In a study conducted by Pytko-Polonczyk and Macura, it was shown that mucositis, candidiasis, xerostomia can be found after two weeks of radiotherapy with precentage, respectively 54.9%, 41.5%, 54.9% from all patients [5] .
Xerostomia is the most common problem in head and neck cancer patients undergoing radiotherapy. Patients undergoing conventional radiotherapy has been reported to experience xerostomia about 60% to 93% in patients [6] . Parenchymal loss and fibrosis of the salivary gland will occur due to radiation which can cause reduction of the salivary secretion [7] . Patients with xerostomia complain of burning sensation, masticating, swallowing, speech difficulties, and lost of taste [4] . That condition can affect quality of life of the patients [8] . WHO defines quality of life (QoL) as individuals perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns [9] . QoL assessment is a way to determine success of the treatment [10] .
Kakoei et al. studies found that increasing one score in xerostomia can decreasing 1.65% mean score of QoL [6] . Study conducted by Taher reported that QoL in patients after radiotherapy for head and neck cancer are worsened [11] . Based on the prevalence of head and neck cancer cases in Indonesia, the large number of head and neck cancer patientsat RSUP H. Adam Malik Medan, and the patients who experience xerostomia after undergoing radiotherapy, it is important to knew the effect of xerostomia on quality of life and the quality of life level of head and neck cancer patients undergoing radiotherapy at RSUP H. Adam Malik Medan.
II. MATERIALS AND METHODS

A. Patients and Setting
In an observational analytic research with cross sectional approach design, the population of this study were head and neck cancer patients undergoing radiotherapy at RSUP H. 
B. Assessments
The data was collected by medical records, anamnesis, and interviewed the patients. Having explained the objectives of study and its methodology, eligible subjects were asked to sign a consent form at first. Subjecst were asked to complete a questionnaire related to their xerostomia and a QoL questionnaire.
Data was collected using Summated Xerostomia Inventory (XI) and QoL questionnaire. The Summated Xerostomia Inventory included five questions evaluated by scale 1: Never; 2: Occasionally; and 3: Often. Patients who had XI score larger than five will be diagnosed with xerostomia. Hence, according to the XI, the more the patient had a feeling of xerostomia, the higher the xerostomia score wold be, which range beetween 5-15 [12] . For QoL, we used the QoL qestionnaire published by Dirix et al. In that study, 15 questions evaluated QoL with Likert scale, as follows: 1: not at al; 2: a little; 3: moderately; 4: quite a lot; and 5: very much. The worse the patients QoL was, the higher its score would be. This score ranged between 15-75. In addition to these questions, demographic information of age, sex, cancer location, and total dose the patients already received [8] .
C. Statistical Analysis
Data were analyzed using SPSS. We compared the xerostomia and QoL scores byChi-Square test(X 2 ).
III. RESULTS In this study, there were 27 male (67.5%), and 13 female (32.5%). Based on age, 11 patients (27.5%) in the age group 46-55 years, 10 patients (25%) in the age group 36-45 years, 9 patients (22.5%) in the age group 56-65 years, 5 patients (12.5%) in the age group 25-35 years, 3 patients (7.5%) in the age group > 65 years and 2 patients (5%) in the age group 17-25years. Based on the location of the cancer, most of the subjects experienced cancer in nasopharyngeal, oral cavity, salivary gland, larynx, nasal cavity with percentage, respectively 75% 15%, 5%, 5%, and 0% (Table I) .
Subjects with xerostomia were 26 patients (65%) while 14 patients (35%) were not experiencing xerostomia (Table II) .
The majority of subjects who had xerostomia were in the 20-28 Gy group with 9 patients (34.6%) and the majority of subjects who are not experiencing xerostomia were in the 10-18 Gy group with 9 patients (64.2%) (Table III) . QoL was assessed based on Xerostomia Related Quality of Life Scale questionnaire. Majority of subjects with xerostomia (77%) felt restricted in amount and/or type of food, had an uncomfortable feeling in their mouth (73%), made them felt worry and concern (47%), made them felt awkward to ate in front of other people (54%), made them not enjoyed life (69%), restricts their daily activities (88%), gave their food less or a different taste (88%), reduced their general happiness with life (65%), made them felt that they cannot stay in xerostomia condition for the rest of their life (74%), and felt that xerostomia invaded every aspect of their live (81%). However, many subjects did not complain about xerostomia restricted their social life (64%), did not made them difficult to speak to other people (67%), did not made them nervous (62%), did not made them worry about the look of their teeth and mouth (65%), and did not gave troubles with their intimate relation (62%) ( Table IV) . The mean QoL score in this study was 28.4. The subjects who had xerostomia with low quality of life were 15 patients (57.7%) while 11 patients (42.3%) had high quality of life. Meanwhile, the subjects who are not experiencing xerostomia with low quality of life were 2 patients (14.35%) and 12 patients (85.7%) had high quality of life (Table V) . The result of statistic test using Chi-square shows that p=0.008 which mean there was a significant relationship between xerostomia and the quality of life among the head and neck cancer patients undergoing radiotherapy (Table VI) . IV. DISCUSSION Xerostomia refers to a subjective sensation of dry mouth, it is frequently, but not always, associated with salivary gland hypo function [13] . Xerostomia can cause discomfort such as sore throat, altered taste, dental decay, changes in voice quality and impaired chewing and swallowing function then affect the patients QoL [14, 20] .
Advances in Health Science
In this study, there were 67.5% male and 32.5% female that suffering head and neck cancers. In previous study of head and neck cancer patients, To'bungan et al. shows that male has a high percentage which was 52.7% [1] . Kurniasari et al. reported that comparison of male and female in head and neck cancer case was 3:1.2. Generally, head and neck cancer was related to several factors such as habit, occupation and environmental exposure. Commonly, male has a habit to smoke and drink alcohol. Substances contained in cigarettes such as tar, nitrosamines and others can lead to cancer [1, 15] .
Based on the age group of subjects, subjects who had head and neck cancer mostly was 46-55 years. In previous study conducted by Larizadeh et al. the majority patients with head and neck cancer was in the 51-60 years age group [16] . As we grow old physiological function especially the immune system will be decreased. Decreased of immune system can cause inability to destroy cancer cells. Elderlywill be more susceptible to stress and fatigue, has a poor eating patterns which can disrupt the balance of the immune system and cancer cells will be more invasive [17] .
Based on the location of the cancer, most of the subjects experienced nasopharyngeal cancer (75%). In previous study conducted by Adham et al. at Dr. Cipto Mangunkusumo Hospital Jakarta, the highest incidence of head and neck cancer patients was nasopharyngeal cancer. Lack of awareness of factors that can lead to nasopharyngeal cancer such as Epstein-Barr Virus (EBV). NPC is 100% related to EBV infection, especially the most common undifferentiated type of NPC (WHO type III). Primary infection usually occurs at childhood and is asymptomatic. In Indonesia, 100% of children at 5 years of age are infected with EBV and carry latent virus for life. NPC oncogenesis is not simply a consequence of EBV infection alone. The transformation of EBV infection into a malignant disease is probably a result of viral reactivation in combination with environmental carcinogens and bad lifestyle leads to nasopharyngeal cancer [18] .
In this study, subjects with xerostomia were 26 patients (65%). This study had a similar result as the previous study by Jham et al. that shows 62.6% head and neck cancer patient undergoing radiotherapy had xerostomia [19] . Radiation exposure from radiotherapy can cause damaged to the healthy tissue such as salivary glands then induced xerostomia [4] . Several studies explain that xerostomia is the most common oral complication in head and neck cancer patients undergoing radiotherapy [4, 5, 6, 8, 19] . Radiation will cause apoptosis acinar cells and degenerate acinar epithelium. This condition will caused decreasing saliva secretion [20] . Xerostomia experienced by most subjects were in the group who received radiation of 20-28 Gy (34.6%), while subjects whom not experiencing xerostomia most in the group that received radiation 10-18 Gy (64.2%). The number and severity of salivary gland tissue in radiotherapy patients with xerostomia depends on the dose and duration of irradiation [4] . In the study conducted by Blanco et al. decreased salivary gland function mounted at dose 20-40 Gy. The dose of radiotherapy can affect the salivary glands. Radiation dose <10 Gray may cause salivary gland inflammation resulting in reduced salivary secretions, 10-15 Gy may cause parenchymal tissue shrinkage resulting blockage of salivary glands and xerostomia beginning to show up resulting in dry mouth complaints, and 15-40 Gy causes the blockage of the salivary glands to become widespread resulting in fibrosis and cause a reversible reduction of saliva [20] .
Quality of Life Scale questionnaire have a score range 15-75. The mean QoL score in this study was 28. 4 . It mean that the QoL of a subject will be high if the score was below 28.4 and the quality of life was low if the score larger than 28.4. Results of this study was different from Dirix, et al. who had a 65.6 mean score of XeQoLS. Differences in the research methods, involving large quantities of the subjects and high prevalence of xerostomia (93%) [8] . In this study, 57.7% subjects who had xerostomia had low quality of life while 85.7% subjects who are not experiencing xerostomia had high quality of life. In previous study conducted by Lin et al. patients with xerostomia had a low quality of life due to radiotherapy [21] . Complained of dysphagia, loss of taste sensation, and caries, from the patients can affect the QoL [4] .
In this study, subjects felt xerostomia affect the QoL by changing their function of physical, psychological, social, and pain issues. Most of the subjects felt their physical function changed such as felt restricted in amount and/or type of food (77%), restricts their daily activities (88%), gave their food less or a different taste (88%), even though it did not made them difficult to speak to other people (67%). Subjects also felt that their psychological function changed such as xerostomia reduced their general happiness with life (65%), invaded every aspect of their live (81%), and made them felt that they cannot stay in xerostomia condition for the rest of their life (74%), even though it did not made them worry about the look of their teeth and mouth (65%). Meanwhile for the social function, subjects did not complain xerostomia restricted their social life (64%), and did not gave troubles with their intimate relation (62%). However it made them felt awkward to ate in front of other people (54%). Subjects also did not complain about pain issues such as xerostomia did not made them nervous (62%), did not made them felt worry and concern (47%), but subjects complain about an uncomfortable feeling in their mouth (73%), and made them not enjoyed their life (69%).The results in this study was similar to the study conducted by Dirix et al. that shows the number of patients who felt the disruption of aspects of QoL due to impaired function of physical, social, psychological, and pain issues [8] . The difference in this study with Dirix, et al was the subject in this study more complained about the disruption of physical and psychological functions compared with social function and pain issues. In a study conducted by Kakoei et al.it seemed that the psychological shock that patients may have at the time of diagnosis and in the beginning of treatment manifest as xerostomia even in the absence of a considerable decrease in saliva amount [6] .
Cross-tabulation between xerostomia on the quality of life among head and neck cancer patients undergoing radiotherapy showed p=0.008 means that there was a significant relationship between xerostomia and quality of life. In the previous study conducted by Dirix et al. there was a significant relationship between xerostomia and quality of life [8] . In study conducted by Kakoei et al. the increased score of xerostomia would worsen the quality of life of patients. Patients undergoing radiotherapy of the head and neck areas can experiencing xerostomia which caused a disruption of the quality of life [7] . Quality of life is important for health in order to measure the success of treatment and improve patients life [9] . The limitation of our study was we only interviewed the subjects with XI to diagnosed xerostomia. However, other way to diagnosed xerostomia such as collecting the subjects saliva seems more accurate because radiation cause damage to salivary gland.
As a conclusion in this research, it was proven that there were significant relationship between xerostomia and the quality of life among the head and neck cancer patients undergoing radiotherapy. Assessment of QoL can determine success of the treatment and the patient's life. Therefore, early diagnosed of xerostomia is important for head and neck cancer patients undergoing radiotherapy so they can get the right treatment and improve their QoL by oral health improvement.
